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Spontaneous Doubling of the Chromosome 
Complement in Monoploid Spor-
ophytes of Maize 1• 2 
By Sm:RRE:T S. CHASE 
Monoploid plants of maize are of interest to the plant breeder 
as a possible source of homozygous lines; that is, for the production 
of the genetic equivalents of inbred lines. For this reason data con-
cerning the reproductive success of these plants are of importance. 
One factor contributing to the fertility of monoploids is spontane-
ous doubling of the chromosome complement in occasional cells 
resulting in the production of diploid tissue sectors which involve 
the anthers and ovules. 
Monoploids of maize are relatively sterile. On theoretical 
grounds a monoploid with a complement of ten chromosomes per 
nucleus will have one chance in 1024 of developing a balanced 
microspore or megaspore through the random assortment at meiosis 
of the ten chromosomes of the meiocyte. Actually, seed setting or 
kernel formation in these plants occurs with a higher frequency 
than the theoretical considerations would lead one to expect. In 
a group of 48 monoploids, all derived from Golden Bantam Sweet 
Com, grown in the greenhouse during the past winter season, 421 
apparently normal kernels were formed, an average of about 8.8 
kernels per plant. Assuming that there are 500 ovules per plant 
and that these are fertilized by functional male gametes, the theoreti-
cal expectation would be an average of one good kernel for every 
two plants. In the group of monoploids studied the pollinations 
were not ideal from the point of view of obtaining a maximum 
yield of kernels. Of the 421 kernels obtained 101 resulted from 
self pollinations, 154 from pollinations with pollen from other 
monoploids, and 166 from pollinations with pollen from diploid 
plants. Ears were pollinated with pollen from diploids only if self 
pollen, or, second best, pollen from other monoploids was lacking. 
If abundant pollen from diploids had been used in all cases, the 
yield of kernels would probably have been at least doubled. 
Though other factors also undoubtedly affect the fertility of these 
plants, the greater yield over expectation can probably be ascribed 
principally to spontaneous doubling of the chromosome complement 
1 Journal paper No. J 1641 of the Iowa Agricultural Experiment Station, Ames, Iowa. 
Project 182. 
2 This paper received recognition as being the most meritorious research report read 
to the botany section (Editor). 
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in occasional cells during development of the primordia of the 
anthers or ovules or at an earlier stage. The presence of diploid 
sectors in the ears can be inferred occasionally by the localization 
of the kernels set to a segment of the ear. In the tassels the ap-
pearance of even a single normal sized (2n) anther full of plump 
pollen is an excellent direct indication of chromosome doubling in 
the lineage of that organ. Of the 48 plants observed in this study, 
none of which was specially treated so as to stimulate doubling of 
the chromosome complement, 26 had one or more anthers at least 
partially diploid. The diploid tassel sectors noted ranged from a 
part of a single anther, usually a longitudinal half, to whole anthers, 
whole florets, and even complete tassel branches. In some cases 
an abundance of good pollen was produced. Fortunately, even a 
single diploid anther yields more pollen grains than there are silks 
on an ear of corn. Twenty-two of the 26 plants just mentioned 
yielded one or more kernels on selfing. The average for these was 
3.5 kernels per plant. Data on seed setting and incidence of diploid 
tassel sectors in the group of 48 plants are given in Table 1. 
Another type of evidence for spontaneous doubling of the mono-
ploid chromosome complement in sectors of these plants appeared 
during the root tip chromosome study. The data were not tab-
ulated. Occasional diploid roots, indicated by chromosome counts, 
were, however, noted on plants otherwise monoploid, and in some 
cases within a single root both monoploid and diploid nuclei were 
observed. 
The apparently high rate of spontaneous doubling reported here 
is quite encouraging both for the increase in reproductive success 
it entails directly and also for the possibility it holds that the rate 










Diploid Tassel Sectors and Kernels Formed in 
48 Monoploids of Maize 
Diploid tassel sectors Kernels formed 
By self By pollen By pollen 
Parental polli- from other from a 
Pedigree Anthers Florets Branches nation monoploid diploid 
HD 1-1 
HD 1-1 12 
HD 1-1 2! 4 
HD 1-1 2 2 4 
HD 1-1 0 
HD 1-1 4 2 5 
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H 107 HD 1-1 4 8 
H 108 HD 1-1 3 3 
H 109 HD 1-1 4 
H 110 HD 1-1 0 3 
H 111 HD 1-2 1 0 7 
H 112 HD 1-2 0 0 
H 113 HD 1-2 5 5 
H 114 HD 1-2 4 
H 115 HD 1-2 13 2 
H 116 GLF-GCB 3 2 1 0 
H 117 GLF-GCB 3 0 
H 118 GLF-GCB 0 
H 119 GLF-GCB 0 
H 121 GLF-GCB 12 1 
H 122 GLF-GCB 1 
H 123 GLF-GCB 2 3 62 
H 124 GLF-GCB, S1 - 2 
H 125 GLF-GCB, S1 16 3 4 
H 126 GLF-GCB, S1 - 10 
H 127 GLF-GCB H 1 0 
H 128 HD 1-1 2 0 
H 129 HD 1-1 1 0 1 
H 131 GLF-GCB, S1 ! 2 
H 132 GLF-GCB, S1 2 4 1 
H 133 Harris-GCB 4 
H 134 Harris-GCB 0 
H 135 Harris-GCB 4 2 
H 136 Harris-GCB 3 
H 137 Harris-GCB 4 0 2 
H 138 Harris-GCB 1 20 3 
H 139 Harris-GCB 6 
H 141 Harris-GCB ! 0 4 
H 143 p 51 3 1 
H 144 Robson-GCB (tassel destroyed) 0 0 
H 145 Robson-GCB 3 
H 147 Robson-GCB 2 2 
H 148 Robson-GCB 3 2 0 
H 149 p 51 9 7 16 
H 150 p 51 1 21 
H 152 p 39 37 
H 153 p 39 29 
H 155 p 39 91 
Notes: Plant HD 1 was a monoploid derived from GLF-GCB. 
GCB = Golden Cross Bantam. 
- =no diploid sectors noted, or no such pollination attempted. 
In certain cases successful self pollinations were made with pollen from mon-
opioid anthers. 
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